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Objectives: to assess chmcally and w#h duplex scanmng the results of percutaneous t~anslumlnal ngmplasty in a 
subgroup of patzents w#h carotzd artery stenoszs 
Design: a retrospectzve study 
Materials: twenty-four patzents wzth focaI hemzspherw neurologwal symptoms from a concentrzc, smooth carotzd stenoszs 
more than 70% treated w#h balloon dtlatatzon Control znvestzgatzons were performed wzth duplex scanmng 
Results: angzography after PTA ~evealed no reszduaI stenoszs zn 15 patzents (62%), a stenoszs of less than 50 was seen 
zn seven patzents (30%) and PTA was zneffectzve zn two patzents (8%) Three patzents (13%) had transient ischaemw 
attacks durzng the procedure but none had strokes One patzent experzenced short lasting paraesthesza of the arm a few 
hours after the PTA procedure. After a follow-up of a mean of 1I months (1-38) no recurrent symptoms had occurred 
Chmcal success was thus achzeved zn 22 of 24 patzents (92%). At duplex scanmng, 16 (66%) patzents had no stenoszs, 
szx patients (30%) had a stenosis of 70%, one patient (4%) a stenosis of 80%, and one patzent had an occluded earotzd 
artery 
Conclusion: our results indicate that PTA m a selected group of patzents wzth carotid artery stenoszs is safe and the 
mtermz, long-term results are promzsmg The procedure must be evaluated in a randomzsed prospective study agaznst 
surgical treatment. 
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Introduction experience with PTA of carotid stenoses. Eighteen men 
and six women were included, with a median age of 
Percutaneous transluminal angioplasties (PTA) of a 61 years (range: 51-74). In this "pilot project" the 
carotid stenosis were first reported in 1980 by Mullan patients were followed very closely to evaluate any 
and Kerber. 1'2 In 1981, reports of carotid PTA were possible disadvantage of the PTA treatment All 
presented from Bockenheimer and Mathias 3 and Hasso patients except one were symptomatic (hemispheric 
and associates. 4 Recently this procedure was in- transitoric ischaemic attacks 14 patients, amaurosis 
troduced m Scandinavia by Andersen 5 and is still not fugax 11 patients, prior minor cerebral infarction six 
a routine, patients). The asymptomatlc patient was scheduled 
The purpose of the present investigation is to present for a coronary artery bypass operation. Routine pre- 
the first 3 years of experience with percutaneous trans- operative Doppler showed a haemodynamical ly slg- 
luminal angioplasty of carotid stenoses and includes nificant stenosls of the left internal carotid artery 
our first insertions of carotid stents in three patients. Angiography demonstrated a 95% stenosis, and the 
patient underwent PTA of the carotid stenosis to avoid 
cerebral infarction during the coronary artery bypass 
Patients and Methods operation. The degree of stenosls vaned from 70 to 
95% at digital subtraction angiography, 18 patients 
The present study is a retrospective investigation rep- having a diameter stenoses of at least 90%. Nine 
resenting the first 3 years (May 1993-April 1996) of patients had hypertension, six intermittent clau- 
* Please address all correspondence to J Abrahamsen, Department dication, five heart disease, and four patients diabetes 
of Chnlcal Physiology, Vlborg Sygehus, DK-8800 Vlborg, Denmark melhtus. 
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The indications for the procedure were (1) relevant carotid artery. Three patients complained of transient 
neurologic symptoms and (2) a diameter stenosis of ischaemic attacks. The symptoms observed were par- 
70% or more compared to the "normal" carotid vessel esis of left arm and scotoma of the right eye (case no. 
localised cramally to the stenosed part. The stenosls 16); several transitory attacks of expressive dysphasia 
had to be concentric, smooth and non-ulcerated, as during two days (case no 23, vide supra) and ex- 
evaluated by angiography, pressive dysphasia l sting 3-4 hours "post-PTA" (case 
All patients except one had arteriosclerotic stenoses, no. 24). One patient (case no. 4) complained of post- 
One patient had an internal carotid stenosis econdary PTA hyperperfusion headache, but no neurologic de- 
to irradiation of the neck for cancer of the tonsils. The ficlts were observed. Another patient (case no 10) 
patients were treated with aspirin for a few months experienced a short lasting paraesthesia of the left 
prior to PTA. On the day of the PTA, no patients had arm a few hours post-PTA (Table 1). Five patients 
any premedication to allow accurate assessment of experxenced bradycardia, which was treated suc- 
complications. Catheters were inserted from the right cessfully with 0.5 mg of atropine. 
groin using the Seldinger technique after local an- At follow-up at a mean of 11 months (range 1-38 
aesthesia. Prior to the dilatation 5000 IU of heparin months) duplex exammatlon (SIEMENS, Elegra) 
was administered intravenously. The chosen balloon showed no haemodynamic stenosis (degree of stenosls 
sizes were equal to the vessel size, which measured less than 70%) in 16 patients (67% of the patients). Six 
above the stenosis, ranged from 3 to 7 mm. The applied (cases no. 1, 3, 10, 14, 15, 17) patients had a stenosls 
pressure varied from four to 13 atm and the number of 70% and one patient a 80% stenosis (case no. 22) 
of dilatations from one to four according to the visual Thus a recurrent stenosis was found m seven patients. 
result. The balloon was inflated for 3-52 s. The patients One patient (case no. 21) had an occluded stent. 
were observed uring the next 3-4 days m the de- Despite recurrent stenoses in seven patients, 22 
partment, patients were asymptomatic during the observation 
In three patients stents were implanted. The in- period. This gxves a clinical success rate of 92%. One 
dications were: residual stenosis of more than 50%, patient (case no. 21) with an occluded right internal 
dissection or irregularity after PTA Palmaz stents carotid artery stent, presented at follow-up with symp- 
were used. Prior to the stent implantation the patmnts toms from a 70% stenosis of the left mternal carotid 
received 10 000 IU of heparin and enoxaparin for the artery. Another patient (case no. 22) had unchanged 
following 24 h. symptoms consisting of lack of control of the left arm. 
All patients were examined with transcranial Dop- Duplex disclosed an 80% stenosis of the right internal 
pler at 1-2 days, 3 months and 6 months after treat- carotid artery, unchanged compared to angiography 
ment. Fmally all patients accepted an invitation to a prior to PTA. 
follow-up with duplex examination, which was done Full agreement between duplex examination and 
once 1-38 months post-PTA. TCD measurements was obtamed. 
Results Discussion 
Anglographlc normal cahbre vessels were found in 15 Stenosis of the carotid artery is a major stroke risk 
patients after the PTA procedure. A residual stenosis factor and the benefit of carotid endarterectomy has 
of 10-50% was present in seven patients. In one patient now been unequivocally established. 6-sAnother form 
(case no. 21) examined with TCD the stent was found of treatment is percutaneous transluminal ngioplasty 
to be occluded within 48 h after PTA. The patient was (PTA), 9 but because of the risk of embolisation this 
asymptomatic and operation was not indicated. Finally form of therapy has only been performed in a limited 
one patient (case no. 23) was endarterectomised due number of patients. 1°15 However, no randomised trial 
to repeated TIA the following two days. Duplex ex- evaluating PTA of carotid stenoses has yet been pub- 
amination &sclosed a 70% stenosis m this patient lished. 
(Table 1). The present study describes the initial experience 
Only a few reversible complications were observed with the first selected group of patients m Scandinavia 
during the PTA One patient became unconscious as who underwent PTA of carotid artery stenoses. 
a result of global hemispheric ischaemia during the Twenty-four patients were treated. The indications 
carotid occlusion caused by the balloon. The patient were in accordance with the general accepted in- 
(case no. 17) had an occluded contralateral common dlcations for thrombendarterectomyY Twenty-three 
Eur J Vasc Endovasc Surg Vo116, November 1998 
440 J. Abrahamsen et al. 
Table 1. Resu l ts  at PTA. 
Case Gender Age Vessel Pre-PTA Post-PTA 
number stenosls (%) stenosm (%)~ 
1 M 68 PICA 90 0 
2 F 66 PICA 95 33 
3 F 64 PICA 90 0 
4 b M 55 PICA 95 0 
5 M 60 LICA 90 0 
6 F 72 LCCA 90 10 
7 M 55 LICA 75 0 
8 M 62 LICA 95 50 
9 M 57 PICA 90 0 
10 c M 71 RICA 75 0 
11 M 65 PICA 90 0 
12 d M 59 LICA 95 40-60 
13 F 66 LICA 95 10 
14 F 57 LICA 95 0 
15 F 69 PICA 90 15 
166 M 55 PICA 95 0 
17 f M 53 PICA 95 42 
18 g M 61 PICA 75 0 
19" M 61 LICA 95 0 
20 M 74 PICA 9O 0 
21 ~ M 51 RICA 80 occluded 
22' M 56 PICA 80 0 
23 k M 66 LICA 90 50 
241 M 59 LICA 75 0 
LCCA. left common carotid artery, LICA left internal carotid artery, PICA right internal carotid 
artery 
a "0" ms~gmficant stenosls (<25%) 
b Post-PTA right-sided hyperperfuslon headache, no neurologlc deficit 
c Few hours post-PTA the patmnt had short lastmg parasthesla of the left arm 
d Scheduled primarily for coronary artery bypass operation 
e Paresm of left arm, scotoma of right eye Thickened vessel wall secondary to lrra&atlon of the 
neck 
f Known occluslon of LCCA 
g Stent-lmplanted 
h Prior cerebral infarct m the right hemisphere No symptoms from the left hemisphere 
1 Headache second ay post-PTA The stent occluded within 48 h after implantation 
j Lack of control of left arm at follow-up 
k Expresswe dysphasm during PTA One day "post-PTA" 70% stenosls on duplex examination. 
The patmnt was then thromboendarterectomlsed (TEA) 
1 Post-PTA with stentmg expresswe dysphasm lasting for 3-4 h was observed 
pat ients  had  arter iosclerotm lesions and one pat ient  immediate ly  after PTA, none of the patmnts  had  a 
had  a stenosis fo l lowing neck rad iotherapy.  The haemodynamica l ly  s ignif icant stenosis at fo l low-up 19 
pat ients '  age d istr ibut ion,  symptoms,  and  type of le- and 11 months  later, respect ively.  
s ion m this paper  are s imi lar  to other pubhshed serms, In agreement  w i th  these results,  only  a few corn- 
except  that the stenoses were  concentr ic,  smooth  in p l icat ions have been descr ibed dur ing  the PTA pro-  
appearance  and  non-u lcerated.  1°-15 In contrast  to the cedures.  Thus, dur ing  the procedure  on ly  three 
pr ior  studies PTA was  technical ly  successful  in all pat ients  (cases no. 16, 23, 24) exper ienced symptoms 
pat ients  selected to the t reament ,  desp i te  the fact that of TIA. One pat ient  (case no. 17, w i th  an occ luded 
75% of the pat ients  had  a stenosis of at least 90%. The contra latera l  common carot id artery) deve loped con- 
technical ly  h igh  success rate (post-PTA stenosis <50% vuls lons  desp i te  a ba l loon  inf lat ion t ime of only  5 s. 
m 83% of the pat ients)  might  be due to the pr ior  The pat ient  rega ined  consc iousness immediate ly  after 
select ion of the pat ients.  Two of these successful  treat-  ba l loon deflat ion. 
ments  were  m pat ients,  who  had  a stent implanted .  The PTA procedure  is thus not  w i thout  risks, al- 
Of the four fai lures, one pat ient  (case no. 21) had  an though some of these revers ib le compl icat ions  may 
occ luded stent and one (case no. 23) needed surgical  also be present  dur ing  convent iona l  surgery  under  
th rombendar terectomy due to recurrent  rans i tory  at- general  anaesthesia.  These poss ib le  compl icat ions  
tacks of dysphas ia .  A l though two pat ients  (cases no. wou ld ,  however ,  remain  unnot iced.  
8 and 12) had  a res idua l  stenosls of a round 50% Fo l low-up  has only been repor ted  in a few 
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studies. 1°'11'I3'14 Overall the series have acceptable The overall benefit of balloon dilation of carotid 
results. One study l° followed 27 patients from 3 to 4 stenoses is thus still awaiting publication of the first 
years. Recurrent symptoms were not found in any randomised prospective study. 
patient. Control angiography performed m eight 
patients from 4 months to 4 years post-PTA did not 
show any restenosis. Another study presented the 
results of PTA of 43 carotid stenoses in a mixture of 
patients with stenoses of different supra-aortic arteries. Acknowledgement 
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aminations) were observed in the carotid vessels and We want to thank the techmcal ssmtant's Eva Djernes and Poul 
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urements period. 14 An updated review of these results with an 
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effective alternative method to vascular surgery, par- 
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